
Ufe p aisc he a- 
Patentamt 



European 
Patent Office 



Office europeen 
des brevets 



Bescheinigung Certificate 



Attestation 



Die angehefteten Unter la- 
gen stimmen mit der 
ursprunglich eingereichten 
Fassung der auf dem nach- 
sten Blatt bezeichneten 
europaischen Patentanmel- 
dung uberein. 



The attached documents 
are exact copies of the 
European patent application 
described on the following 
page, as originally filed. 



Les documents fixes a 
cette attestation sont 
conformes a la version 
inltialement deposee de 
la demande de brevet 
europeen specifiee a la 
page suivante. 



Patentanmeldung Nr. Patent application No. Demande de brevet n"" 

04101373.1 ^ 



PRIORITY 
DOCUMENT 

SUBMITTED OR TRANSMITTED IN 
COMPLIANCE WITH RULE 17.1(a) OR (b) 



Der Prasident des Europaischen Patentamts; 
Im Auftrag 

For the President of the European Patent Office 

Le President de I'Offlce europeen des brevets 
p.o. 




R C van Dijk 



EPA/EPO/OEB Form 1014.1 - 02.2000 7001014 




Europaisches 
Patentamt 



European 
Patent Office 



Office europeen 
des brevets 



Anmeldung Nr: 
Application no.: 
Demande no: 



04101373. 1 



Anmeldetag: 

Date of filing: 02.04.04 
Date de d^pot: 



Anmel der/Appl 1cant( s)/Demandeur( s) : 

Koninklijke Philips Electronics N.V. 
Groenewoudseweg 1 
5621 BA Eindhoven 
PAYS-BAS 



Bezel chnung der Erf 1 ndung/TI tl e of the 1 nventi on/Tl tre de 1 invention: 
(Falls die Bezel chnung der Erflndung n1cht angegeben 1st, siehe Beschrel bung. 
If no title 1s shown please refer to the description. 
SI aucun titre n'est Indlqu^ se referer a la description.) 

Method and device for writing multiple -layer optical discs 

In Anspruch genommene PrIorlatCen) / Priori tyC les) claimed /Priorities) 
revendl quieC s) 

Staat/Tag/Aktenzeichen/State/Date/Flle no./Pays/Date/Num6ro de dipot: 



Internationale Patentklassif 1 katlon/Internatlonal Patent Classification/ 
Classification Internationale des brevets: 



Am Anmeldetag benannte Vertragstaa ten/Contracting states designated at date of 
f1l1ng/Etats contractants d^slgn^es Tors du d^pot: 



AT BE BG CH CY GZ DE DK EE ES FX FR GB GR HU IE IT LU MC NL 
PL PT RO SE SI SK TR LI 



G11B7/Q0 



04101373. 1 

EPA/EPO/OEB Form 1014.2 - 01.2000 7001014 



2 



PHNL040330EPP 

1 25.03.2004 
Method and device for writing multiple-layer optical discs 



FIELD OF THE INVENTION 

The present invention relates in general to a method and device for writing 
information to multiple-layer optical discs. 

5 BACKGROUND OF THE INVENTION 

As is commonly known, an optical storage disc comprises at least one track, 
either in the form of a contmuous spiral or in the form of multiple concentric circles, of 
storage space where information may be stored in the form of a data pattem. Optical discs are 
very successful, and several different types have been developed One such type is DVD 

10 (Digital Versatile Disc), and the present invention relates particularly to DVD discs. 

However, the gist of the present invention is also applicable to other types of optical media 
like the Blu-ray Disc. 

Optical discs may be of read-only type, in which case they contain information 
recorded during manu&cturing and are read out by users. An optical storage disc may also be 

15 of a writeable type, in which case the information is stored by a user. Such discs may be of a 
write-once type, indicated as recordable (R), but there are also storage discs where 
information can be written many times, indicated as rewritable (RW). In the case of DVD, a 
distinction is made between three rewritable formats known as DVD-RW, DVD+RW, and 
DVD-RAM and two recordable formats known as DVD-R and DVD+R. 

20 For writing information in the storage space of the optical storage disc, a disc 

drive apparatus comprises a light beam generator, typically a laser, which generates a light 
beam (laser beam), and optical elements for focusing tlie laser beam in a focal spot at the 
storage track. The disc drive apparatus comprises a motor for rotating the disc, and comprises 
servo systems, particularly a radial servo system and a focus servo system, for controlling the 

25 optical elements such that the focused spot follows the track of the rotating disc (radial servo) 
and such that the laser spot remains at the correct focus depth (focus servo or axial servo). 
Since the technology of optical discs in general, and the way in which information can be 
stored in an optical disc, is conamonly known, it is not necessary here to describe this 
technology in more detail. 
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Conventionally, an optical disc has only one storage layer containing one or 
more data tracks. More recently, optical discs have been developed having two or even more 
storage layers at a mutual distance of only several micrometers, each storage layer containing 
the corresponding storage track(s). In such multiple layer optical discs, and in particular for 
5 recordable/rewritable optical media, maintaining the correct focus condition is even more 
important than in the case of single-layer discs: a non-optimal focus condition inherently 
forms a threat to the neighbouring layer where the existent information may be destroyed 
unintentionally. 

Thus, an important objective of the present invention is to provide a disc drive 
10 apparatus for writing multiple-layer optical discs wherein the risk of damage due to focus 
errors is eliminated or at least reduced. 



SUMMARY OF THE INVENTION 

According to an important aspect of the present invention, a disc drive 
15 apparatus for writing multiple-layer optical discs comprises means for monitoring a focus 
condition, and for inhibiting the recording process when an out-of-focus condition 

threatening a nei^bouring layer is found. Thus, although the out-of-focus condition is not 
prevented, the potentially harmful effect thereof is effectively eliminated. 



20 BRIEF DESCRIPTION OF THE DRAWINGS 

These and other aspects, features and advantages of the present invention will 
be further explained by the following description with reference to the drawings, in which 
same reference numerals indicate same or sumlar parts, and in which: 

figure 1 schematically illustrates relevant components of an optical disc drive 

25 apparatus; 

figure 2 is a block diagram schematically illustrating a part of the control 
circuit 90 in more detail; 

figure 3 is a flow diagram schematically illustrating the operation of a write 

inhibit circuit; 

30 figures 4A and 4B are graphs illustrating examples of signals useable for 

indicating a focus displacement event 
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DESCRIPTION OF THE INVENTION 

Figure 1 schematically illustrates an optical disc drive apparatus 1, suitable for 
storing information on an optical disc 2, typically a DVD or a CD- For rotating the disc 2, the 
disc drive apparatus 1 comprises a motor 4 jQxed to a £rame (not shown for the sake of 
5 simplicity), defbiing a rotation axis 5. 

La this example, the disc 2, of which the thickness is shown in an exaggerated 
way, has two storage layers 2A and 2B, but it is noted that the present invention also relates 
to discs having three or more layers. The phrase "multiple layers" will be used to indicate two 
or more layers. 

10 The disc drive apparatus 1 fiarther comprises an optical system 30 for scanning 

tracks (not shown) of the disc 2 by an optical beam. More specifically, in the exemplary 
arrangement illustrated in figure 1, the optical system 30 comprises a light beam generating 
means 3 1 , typically a laser such as a laser diode, arranged to generate a light beam 32, In the 
following, different sections of the light beam 32, following an optical path 39, will be 

15 indicated by a character a, b, c, etc, added to the reference numeral 32, 

The light beam 32 passes a beam splitter 33, a collimator lens 37 and an 

t s 

objective lens 34 to reach (beam 32b) the disc 2. The light beam 32b reflects flrom the disc 2 
(reflected lig^t beam 32c) and passes the objective lens 34, the collimator lens 37 and the 
beam splitter 33 (beam 32d) to reach an optical detector 35. The objective lens 34 is designed 

20 to focus the light beam 32b in a focal spot F on the track of one storage layer (i.e, first storage 
layer 2A in figure 1). 

The disc drive apparatus 1 further comprises an actuator system 50, which 
comprises a radial actuator 51 for radially displacing the objective lens 34 with respect to the 
disc 2. Since radial actuators are known per se, while the present invention does not relate to 

25 the design and functioning of such radial actuator, it is not necessary here to discuss the 
design and functioning of a radial actuator in great detail. 

For achieving and maintaining a correct tilt position of the objective lens 34, 
the objective lens 34 may be mounted slantingly; in such case, as shown, the actuator system 
50 also comprises a tilt actuator 53 arranged for pitching the objective lens 34 with respect to 

30 the disc 2. Since tilt actuators are known per se, while further the design and operation of 
such tilt actuator is no subject of the present invention, it is not necessary here to discuss the 
design and operation of such tilt actuator in great detail. 

It is further noted that means for supporting the objective lens with respect to 
an apparatus flrame, and means for axially and radially displacing the objective lens, as well 
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as means for pitching fhe objective lens, are generally known per se. Since the design and 
operation of such supporting and displacing means are no subject of the present invention, it 
is not necessary here to discuss their design and operation in great detail. 

It is further noted that the radial actuator 51, the focus actuator 52 and the tilt 
5 actuator 53 may be implemented as one integrated actuator. 

The disc drive apparatus 1 further comprises a control circuit 90 having a first 
output 92 connected to a control input of the motor 4, having a second output 93 coupled to a 
control input of the radial actuator 51, having a third output 94 coupled to a control input of 
the focus actuator 52, having a fourth output 95 coupled to a control input of the tilt actuator 

1 0 53, and having a fiffli output 96 coupled to a control input of the laser device 3 1 . The control 
circuit 90 is designed to generate at its first output 92 a control signal Scm for controlling the 
motor 4, to generate at its second control output 93 a control signal Scr for controlling the 
radial actuator 51, to generate at its third output 94 a control signal Scf for controlling the 
focus actuator 52, to generate at its fourth output 95 a control signal Scr for controlling the 

15 tilt actuator 53, and to generate at its fiflh output 96 a control signal Sw for controlling the 
laser. 

The control circuit 90 further has a read signal input 91 for receiving a read 
signal Sr from the optical detector 35. The optical detector 35 may actually comprise several 
individual detector elements, as is known per se, and the read signal Sr may actually consist 

20 of several individual detector element output signals, as is also known per se. Further, the 

read signal input 91 may actually comprise several individual input signal terminals, each one 
receiving a corresponding one of the detector element output signals, as is also known per se. 

The control circuit 90 is designed to process individual detector element 
output signals to derive one or more error signals. A radial error signal, designated 

25 hereinafter simply as RE, indicates the radial distance between a track and the focal spot F. A 
focus error signal, designated hereinafter simply as FE, indicates the axial distance between a 
storage layer and the focal spot F. It is noted that, depending on the design of the optical 
detector, different formulas for error signal calculation may be used. 

The control circuit 90 is designed to generate its actuator control signals as a 

30 function of the error signals, to reduce the corresponding error, as will be clear to a person 
skilled in the art. 

The control circuit 90 further comprises a laser control output 96 and a data 
input 97. In a reading mode, the intensity of the laser beam 32 is kept substantially constant, 
and variations in intensity of the individual detector element output signals received at the 
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read signal input 91 reflect the data content of the track being read. In a writing mode, the 
control circuit 90 generates a control signal Sw for the laser 31 on the basis of a data signal 
Sdata received at its data input 97, so that the laser beam intensity fluctuates for writing a 
pattern corresponding to the input data. Distinct intensity levels are also used for erasing a 
S rewritable disc, which may take place while overwriting the existent data or as a stand-alone 
process that blanks the disc. 

Figure 2 is a block diagram schematically illustrating a part of the control 
circuit 90 in more detail. The control circuit 90 comprises a signal preprocessing circuit 61, 
which receives the read signal Sr from the read signal input 91 . A servo processor 62 
10 receives output signals from the signal preprocessing circuit 61, and generates the actuator 
control signals Scr, Scf, Sct at oulputs 93, 94, 95, respectively. 

The control circuit 90 further comprises a laser driver circuit 63, which 
receives the data signal Sdata from the data input 97, and generates the laser control signal 
Sw at laser control output 96. 
15 The control circuit 90 further comprises a write inhibit circuit 64, which has an 

inhibit output 64a coupled to a control input 63a of the laser driver circuit 63. The write 
inhibit circuit 64 is designed to generate a control signal SusnEOBiT for the laser driver circuit 63 
on the basis of input signals, as wiU be described later. 

The operation process 70 of the write inhibit circuit 64 will be described with 
20 reference to the flow diagram of figure 3. After start of recording [step 71], the write inhibit 
circuit 64 monitors [step 72] one or more of its input signals, received at one or more of its 
inputs 64b, 64c, 64d, respectively, and examines [step 73] whether one or more of the 
monitored signals indicate the occurrence of an axial focus displacement event. With the 
phrase "axial focus displacement event" is meant an axial displacement of the focus spot F, 
25 with respect to the target storage layer location, over a distance large enough to endanger the 
integrity of a neighbouring layer. 

This examination step may involve calculating the size of the axial 
displacement and comparing this axial displacement with a threshold distance. Depending on 
the mutual distance of storage layers, such threshold distance may have different values. 
30 The examination step may also involve the step of detecting whether the laser 

beam is focussed at the wrong storage layer, for instance by detecting a transition from the 
correct storage layer to another storage layer, for instance by detecting a characteristic feature 
of an input signal. This embodiment has the advantage of not needing to calculate focus 
displacement distance, and not needing to define any threshold distance, but, with respect to 



PHNL040330EPP 



« 



6 25.03.2004 

the previous embodiment, has the disadvantage that a detection result is only obtained after 
the focus spot has actually reached a neighbourmg layer. In the case of calculating focus 
displacement distance and comparing with a threshold distance, an advantage is that action 
can be taken before a neigjbbouring layer is actually damaged. 
5 As long as such input signals indicate that no focus displacement event has 

occurred, i.e. that the location of the focus spot F is at the correct layer 2 A, 2B, the write 
inhibit circuit 64 will allow the laser driver circuit 63 to operate as usual, and data is written 
to disc as normal. The operation of the write inhibit circuit 64 continues with step 72. 

If the occurrence of a focus displacement event is detected, the write inhibit 
10 circuit 64 generates its control signal Sinhibit for the laser driver circuit 63 such as to inhibit 
the laser driver circuit 63 [step 74], The recording process is halted. 

In this situation, it is possible that an error message is presented to the user, 
and that the recording process is only resumed after an action taken by the user (such as 
entering a reset command). Typically, however, the error message is presented only to the 
15 microprocessor or microcontroller controlling the behaviour of the optical disc system. After 
receiving the error message, the microprocessor or microcontroller instructs the circuit 90 to 
refocus the laser beam onto the correct layer and to resume the writing process from the point 
where it had been interrupted. Then, the operation of the write inhibit circuit 64 continues 
with step 71. 

20 As a safety measure, it is possible that the laser driver circuit 63 responds to 

the control signal SiNmBix by switching off the laser beam completely. It is, however, 
sufficient if the laser driver circuit 63 responds by reducing the laser power of the laser beam 
to a level sufficiently low, for instance below a predefined safety level, so that the recording 
process is halted and the damaging already written data is effectively avoided. Then, the 

25 refocusing operation can be executed with reduced laser power. 

If the laser driver circuit 63 responds to the control signal Sinhibit by 
switching off the laser beam completely, executing a refocusing operation requires the said 
microprocessor or microcontroller to send an instmction to the laser driver circuit 63 to 
switch on the laser beam, at reduced power, thus effectively overriding the switch-off 

30 instruction by the inhibit signal. 

Anyway, it is noted that the present invention relates to detecting any 
displacement events and to stop the recording process in response, as a safety measure. 
Actions taken as from this moment are no subject of the present invention. 
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As regards the input signals for the write inhibit circuit 64, the present 
invention may be implemented in different ways. 

In one embodiment, the disc drive 1 may comprise a vibration sensor or acceleration sensor 
81, mounted at a suitable location. Since vibration/acceleration sensors are known per se, it is 
5 not necessary here to explain their design and operation in detail. In such case, the control 
circuit 90 may have an input 98 for receiving an output signal from the vibration/acceleration 
sensor 81, coupled to an input 64d of the write inhibit circuit 64. Output signals fix>m the 
vibration/acceleration sensor 81 may indicate the occurrence of a shock of such strength that 
a focus displacement event is likely to happen. 

10 In another embodiment, the write inhibit circuit 64 may receive input signals 

derived from the optical read signal Sr received at input 91 . For instance, the write inhibit 
circuit 64 may have an input 64c coupled to a fbrst output 61a of the preprocessing circuit 61, 
receiving from the preprocessing circuit 61 a signal Sca corresponding to the reflected central 
aperture signal obtained from a forward-sense diode (not shown for sake of simplicity) of the 

15 sensor 35. ' 

La another example, the write inhibit circuit 64 may have an input 64b coupled 
to a first output 62a of the servo processor 62, receiving from the servo processor 62 a signal 
Sm corresponding to the focal error signal FE. 

In another example, the write inhibit circuit 64 may receive at this input 64b a 

20 signal Sfei corresponding to the focal error signal FE integrated with a predetermined time 
constant. 

It is noted that the write inhibit circuit 64 may receive any one of the above- 
mentioned signals, or another suitable signal. However, it is also possible that the write 
inhibit circuit 64 receives two or more of such signals, and is designed to examine these input 

25 signals in correlation to each oth^, such that the write inhibit circuit 64 only decides that a 
focus displacement event has occurred (or is occurring) if two or more of the monitored 
signals indicate the occurrence of a focus displacement event in a correlated way. 

Figures 4A and 4B are graphs illustrating the behaviour of some of the internal 
signals of the control circuit 90 in the case of a transition of the focus spot from one storage 

30 layer to a neighbouring layer; figure 4A relates to the case of a transition to a layer located 
further away from the laser (corresponding to an upward displacement of the focus spot F in 
figure 1), and figure 4B relates to the opposite situation. When comparing these two graphs, 
it can be seen that the corresponding curves have similar shapes, possibly inverted sign. 
Therefore, in the following only figure 4A will be discussed in detail. 
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Curve 101 shows the behaviour of the normalized focus error signal FEN 
when the spot moves from the most inner layer where it was in focus to the outer layer. In 
this case the FEN signal &st exhibits a bump that indicates that focus has been lost and that 
the focus point has moved away from the inner information layer. Subsequently, the FEN 
5 signal will exhibit decrease in amplitude and cross the zero reference level, to increase again 
and stabilize itself close to zero level. This behaviour is usually called the S-curve and 
denotes the acquisition of information layer at the correct focus point The S-curve can only 
be observed during a controlled focus acquisition and in this particular case the focus point 
approaches the outer information layer and rem^s there under closed-loop control. When 

10 the focus is lost due to whatever cause and the control system does not intervene (open-loop 
control), the FEN signal remains flat after the bulk previously mentioned. 

Curve 102 shows the behaviour of the accumulated (integrated) error inside 
the loop regulator. Curve 103 shows the behaviour of the binary status of the focus error 
falling within a given range around zero. Curve 104 shows the behaviour of the control 

IS voltage applied to the actuator coil. The signals plotted in fig. 4A are typical for focus loops 
in optical disk drives and the associated timing should be related to 150-200 microseconds 
per division. 

When the focus is lost due to whatever cause, several signals may be used to 
detect this situation. In the typical example illustrated in Fig. 4A, the normalized focus error 
20 101, the accumulated error 102 inside the loop integrator, or the voltage 104 across the focus 
coil show abmpt changes that can be used for out-of-focus detection. Other signals that can 
be used may come from the radial trackhig loop or from the readout channel. 

It should be clear to a person skilled in the art that the present invention is not 
limited to the exemplary embodhnents discussed above, but that several variations and 
25 modifications are possible within the protective scope of tiie invention as defined in the 
appending claims. 

For instance, it is possible that the write inhibit circuit 64 inhibits the writing 
process if only one of its input signals indicates the occurrence of an axial focus displacement 
event. It is also possible that the write inhibit circuit 64 inhibits the writing process only if 
30 two or more of its input signals indicate the occurrence of an axial focus displacement event 
in a time-correlated way. 

Apart from detecting that an axial focus displacement event is actually 
occurring, it is also possible to predict that an axial focus displacement event is about to 
occur, and to inhibit the writing process in advance. For instance, it is possible to measure 
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end evaluate the time-evolution (first or higher time derivative) of the deviation of the focus 
point, and to predict the value of this deviation by extrapolation. It is also possible to decide 
that an axial focus displacement event is likely to occur in the near future if the focus point 
displacement speed (or a time-derivative of a monitoring signal) exceeds a predetermined 
5 speed level. 

Thus, the method proposed by the present invention implies not only the 
detection of any signal amplitudes exceeding given thresholds, either any one alone or two or 
more simultaneously, but may also imply the measurement of the acceleration with which the 
focus point is lost by evaluating the speed with which monitored signals change in time. 
10 In the above, the invention has been explained for the case of a disc having 

two storage layers. However, the gist of the present invention is also applicable in the case of 
multiple layers. 

In the above, the present invention has been explained with reference to block 
diagrams, which illustrate functional blocks of the device according to the present invention. 

15 It is to be understood that one or more of these functional blocks may be implemented in 
hardware, where the fimction of such functional block is performed by individual hardware 
components, but it is also possible that one or more of these functional blocks are 
implemented in software, so that the function of such fimctional block is performed by one or 
more program Unes of a computer program or a programmable device such as a 

20 microprocessor, microcontroller, digital signal processor, etc. 



PHNL040330EPP 



10 25.03.2004 

CLAmS: 



1 . Method for writing mformation in a storage layer (2A, 2B) of a multi-layer 
optical storage medium (2) comprising two or more storage layers (2A, 2B), the method 
comprising: 

monitoring a focus condition of an optical write beam (32b); 

inhibiting the writing process in case of an axial focus displacement event. 

2. Medium access device (10), capable of writing information in a storage layer 
(2A, 2B) of a multi-layer optical storage medium (2) comprising two or more storage layers 
(2A, 2B); 

the medium access device (10) comprising: 

light beam generating means (3 1) for generating a write light beam (32); 

focussing means (34) for focussing the write light beam (32) in a focal spot (F) 
at a target storage layer (2A); 

write inhibit means (64) for inhibiting a writing process in case of an axial 
focus displacement event 

3. Medium access device according to claim 2, further comprising a driver circuit 

(63) for driving the light beam generating means (3 1) in accordance with a data signal 
(Sdata) representing data to be written, the driver circuit (63) having a control input (63a); 
wherein the write inhibit means (64) have an output (64a) coupled to said control input (63a) 
of the driver circuit (63), the write inhibit means (64) being designed to generate a command 
signal (SiNHiBrr) for the driver circuit (63) such as to effectively inhibit the driver circuit (63) 
in case of an axial focus disfplacement event. 

4. Medium access device according to claim 2, wherein the write inhibit means 

(64) has at least one input (64b, 64c, 64d) for receiving at least one input signal capable to 
indicate an axial focus displacement; 

the write inhibit means (64) being designed to monitor at least one of its input 
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signals and to inhibit the writing process if at least one of the input signals is indicative for 
the occurrence of an axial focus displacement event 

5. Medium access device according to claim 2, wherein the write inhibit means 
S (64) has at least one input (64b, 64c, 64d) for receiving at least one input signal capable to 

indicate an axial focus displacement; 

the write inhibit means (64) being designed to monitor at least two of its input 
signals and to inhibit the writing process if at least two of the input signals are indicative in a 
correlated way for Ihe occurrence of an axial focus displacemmt event. 

10 

6. Medium access device according to claim 2, wherein the write inhibit means 
(64) has at least one input (64b5 64c, 64d) for receiving at least one input signal capable to 
indicate an axial focus displacement; 

the write inhibit means (64) being designed to monitor an input signal, to 
IS calculate an axial focus displacement from the input signal, and to decide that the input signal 
is indicative of an axial focus displacement event if the calculated axial focus displacement 
exceeds a predetermined displacement threshold. 

7. Medium access device according to claim 2, wherein the write inhibit means 
20 (64) has at least one input (64b, 64c, 64d) for receiving at least one input signal capable to 

indicate an axial focus displacement; 

the write inhibit means (64) being designed to monitor an input signal, to 
monitor for the possible occurrence of a predejBned characteristic feature of the input signal, 
and to decide that the input signal is indicative of an axial focus displacement event if such 
25 characteristic feature occurs. 

8. Medium access device according to claim 2, wherein the write inhibit means 
(64) has at least one input (64b, 64c, 64d) for receiving at least one input signal capable to 
indicate an axial focus displacement; 

30 the write inhibit means (64) being designed to monitor at least one of its input 

signals, to determine the speed with which said at least one of its input signals changes in 
time (first or higher time-derivative), and to decide that the input signal indicates that an axial 
focus displacement event is about to occur on the basis of an evaluation of such changes. 
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9- Medixxm access device according to claim 8, the write inhibit means (64) being 
designed to inhibit Ihe writing process if the time-derivative of said at least one of its input 
signals predicts an axial focus displacement event, i.e. even before the axial focus 
displacement event actually occurs. 

10- Medium access device according to claim 4, furfher comprising at least one 
vibration/acceleration sensor (81); 

the write inhibit means (64) being designed to monitor at least an output signal 
from the at least one vibration/acceleration sensor (81). 

1 1 ■ Medium access device according to claim 4, further comprising at least one 

optical detector (35) for receiving light (32d) reflected from the storage medium (2); 

tiie write inhibit means (64) being designed to monitor at least one signal 
derived from at least one detector output signal. 

i 

12. Medium access device according to claim 1 1, the write inhibit means (64) 

being designed to monitor at least a signal (Sca) corresponding to the reflected central 
aperture signal obtained from a forward-sense diode of the sensor (35), or to monitor at least 
a signal (See) corresponding to the focal error signal (FE), or to monitor at least a signal 
(Sfei) corresponding to the focal error signal (FE) integrated with a predetermined time 
constant. 



13. Medium access device according to claim 2, capable of handling multi-layer 

optical discs, especially DVD-discs or BD discs. 
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ABSTRACT: 



A method for writing information in a storage layer (2A^ 2B) of a multi-layer 
optical storage medium (2) comprising two or more storage layers 2B), especiaUy multi- 
layer recordable and rewritable optical discs, especially DVD discs or BD discs. 

The method comprises the steps of monitoring a focus condition of an optical 
5 write beam (32b)5 and inhibiting the writing process in case of an axial focus displacement 
event 

Also described is a medium access device (10), capable of writing information 
in a storage layer (2A, 2B) of a multi-layer optical storage medium (2). The medium access 
device (10) comprises: light beam generating means (31) for generating a write light beam 
10 (32); focussing means (34) for focussing the write light beam (32) in a focal spot (F) at a 

target storage layer (2A); write inhibit means (64) for inhibiting a writing process in case of 
an axial focus displacement event 

Figure 2 
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